Analysis of selected pharmaceutical compounds and endocrine disruptors in municipal wastewater using solid-phase microextraction and gas chromatography.
The aim of this work was to develop a simple analytical method to determine the presence of selected pharmaceutical compounds, personal care products, and endocrine disruptors in wastewater treatment plant effluents. In this study, solid-phase microextraction (SPME) and gas chromatography with mass spectroscopy (GC-MS) were used to identify triclosan; 2,4-dichloro phenol; 2,3,4-trichloro phenol; galaxolide; tonalide; estrone; 17-beta-estradiol; 17-alpha-ethinyl estradiol; clofibric acid; and carbamazepine. Extraction parameters such as types of SPME fiber, effect of ionic strength, magnetic stirring, pH, extraction temperature, extraction time, and desorption time were investigated to optimize the SPME-GC method. Also, analytical parameters such as repeatability, linearity, and detection limits were evaluated. The method developed in this study was fast (extraction procedure and GC-MS analysis was around 100 minutes), solvent-free, and low cost. This method was used as a screening test to determine if pharmaceutical compounds, personal care products, and endocrine disruptors were present in wastewater treatment plant effluents samples from the Chania Municipal Wastewater Treatment Plant in Crete, Greece.